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Summary

This study was conducted on natural forests in Atrush sub-district of
Sheikhan district in northern Iraq. The study area is located between longitude
(432020 E - 4321 " 40 E) and latitude (3651 ' 20 N - 365210 " N) , and at
an altitude between (950 - 780) m above sea level, this area is characterized
by the spread of vegetation covers at various levels of grasses, pastoral
plants, shrubs and forest trees broad-leaved, needles, and in un even-age
forest stand . Among these species is the P. brotia Ten. , which had the
largest spread in the region. , Followed by Querecus Sp., with a degree of

spread, as well as , Crataqus ozaraluK ¢« Juniperus oxycedrus , Rhus coriaria

Prunus amycdalus « Plautus spina-christi and other species with lesser

proportions . The study focused on the gaps in the forests of the study area
in terms of their formation , spread, reasons for their formation, areas, and
the possibility of filling them with natural renewal, as well as the spatial
distribution of gaps and trees and expectations of the time required to fill
those gaps .Our use of the study area is a Quick Bird spatial indication, which
1s characterized by an accuracy of (2.4 x 2.4) m . The indication is classified
in a Hybrid contrsification method , which is based on the Ansuper Vised
Classification, first to define the landmarks and ground coverings, and then
directed to Super Vised Classification. To show the land cover features
and cover more accurately and clearly, then later the two classifications were
merged to gether and using the Erdas 9.25 program, the land cover
was defined to five classes spread over the study site (trees, soil, rocks,
wet soil and herbaceous plants). 16 gaps were chosen randomly as samples
representing the location of the study, and the geographical coordinates of
the gaps and trees that form the perimeter of the gap and all the individuals
of the trees inside the gap were taken, and the variables readings for trees
were also recorded and these data were recorded in special records and
organized for the purpose of conducting the study and analyzes on them. The
study area (1236804) m? , the gaps spread in the study site were identified,
and the areas and shapes of the studied gaps were calculated. The total
number of gaps in the study area was (1786) gaps, the number of small gaps
with areas less than (X < 200) m? (855) gaps , While the number of gaps
whose areas were between (400> X > 200) m? were (444) gaps , while the
number of gaps whose areas were confined between (600> X > 400) m? was
(171) gaps , while the large gaps whose areas were greater than (X > 600)
m?, where the number of gaps was (316). In terms of the shapes of the gaps,
the shapes of the triangle, the oval, the regular and the irregular were
distinguished and distributed among the gaps, where the regular shape was
the most common among the gaps, and the ellipse came in second place with
the distribution on the gaps, followed by the irregular shape, and the
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triangular shape It was the least common form among the gaps. We noticed
that the species spread in the study site were Pinus brutia Ten. « Querecus Sp.

«Crataqus ozaralus « Juniperus oxycedrus <« Rhus coriaria < Prunus

amycdalus « Plautus spina-christi . The Pinus brutia Ten. trees, which are

spread in most of the study samples randomly distributed on the study site,
are at the forefront, and their percentage ranges from (20% - 83%), which
means that they are the most widespread and dominant in the site. It is
followed by Querecus Sp. in the second place in the distribution between
the gaps, where its percentage ranges from (13% -70%). While Crataqus
ozaralus was in third place in the prevalence, where it was present in varying
rates that ranged between (2% - 60%), while the spread of Jumiperus
oxycedrus was very small, with a percentage (2% - 5%), while Rhus coriaria
was present in rates that ranged between (4% - 26%), as for Prunus
amycdalus, it was found by (1% - 4%), while the Plautus spina-christi was
present by (4%).With regard to the basal area of the study samples and the
proportions of the different types of them in the samples, we find that the
basal area is some what small. Because the big trees were in the vicinity of
all the recesses, while inside the gaps there were small numbers of trees of
great age and large numbers of trees of their young ages, which is the stage
of the seedlings, which gives little basal space. With regard to biological
diversity, we found that the area is dominated by the aforementioned species,
and that there is no complete dominance of a specific species, but the gaps
contain almost all species spread in the area with a difference in the
prevalence rate. Shannon (E) for abundance, homogeneity, and Simpson's(Si)
measure of relative sovereign concentration. Which indicated the top
spread of Pinus brutia Ten, followed by Querecus Sp, and other species came
after. As for the spatial distribution, we noticed that the gaps (7, 5, 4, 3)
whose area exceeds (X> 600) m?, and that the distribution of the maternal
trees whose height is more than 8§ m showed a natural regeneration around
the maternal trees, so we find that their shapes were close . As for the gaps
whose areas are confined between (400 > X > 200) m?, which are the gaps
(16,10,9,1), we see that they have a random distribution with areas free
from renewal. While the gaps with area categories of (600> X> 400) m?2,
which are gaps (11,8,6,2), are over whelmed by spaces and no renewal
appears in them, especially in the center of the gap and its south eastern side
with renewal in the form of random clusters. While the gaps (15,14,13,12)
with small area categories whose areas are (X < 200) m?, we notice the
spatial distribution in them in the form of random clusters in the form of
clear spots with voids in most of the gap area and in various directions .With
regard to future growth, the great interest on the part of the forestry
administrator in the initial composition of the gaps that occurs in the forests
or their growth that causes a change in the tree and the composition of the
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gap, and that these structural changes in the gap affect the spatial structure of
the tree and its neighbors because of its impact on the overall growth
occurring in the gap itself, The study of the primary gaps, whose areas are
(X <200) m?, which are the gaps (15,14,13,12), and in the twelfth gap, which
is an example of samples, we find that the picture of the distribution of
maternal trees for large Pinus brutia Ten, whose distribution and area had a
role in the distribution of seedlings for renewal Natural in most of the gap
area except for the northern, western and south-western direction of the gap
where it showed a void in the distribution, and as a result of the development
of trees for different ages, the development within three years has affected
and appeared on the coverage of the gap and its filling and this is what we
saw, and it increased after an other three years of the tree’s life Which led to
almost filling the gap after six years, except for small places that will be
covered over time as a result of creating the environment and the appropriate
conditions for the growth and development of the seedlings in these samples .
This is what appeared to us through the image analysis of the gaps, and if we
took the vertical projections from the top to find out the amount of crown
coverage of the trees and utilize the available space in the gap for growth
during the measurement period, there were many voids within the gap in the
northern and western direction. This is because the emerging seedling and
sapling had a small area of coronary coverage, but with the development of
their growth it increased clearly in the six future years estimated for it through
growth rates, and this led to almost complete filling of the gaps in the
gaps, and this talk applies to the gaps (15, 14, 13) which also has small areas
(X <200) m? with a difference in the locations of the spaces in them. Whereas
the gaps with area categories confined between (400> X > 200) m?, which are
gaps (16, 10, 9, 1) were almost close in description with small gaps whose
areas were less than (X < 200) m? in terms of distribution and renewal. In it,
by previewing the front images of her and the vertical images to cover the
crown. This is what we did not notice in the gaps of large areas that
exceed (X > 600) m?, which are the gaps (3, 4, 5, 7). There are gaps in the
middle of the gap, its north-east and also in the south-west of it, meaning
that the first start was incomplete, there is a lack of distribution of seedlings
and adolescent sapling in the spaces, and the large trees and their distribution
was not good, which led to the initial filling not being good, so the gap was
divided To parts, if we look at its development after three future years,
which showed an evolution in the gap through growth in all dimensions of
trees, but not to the extent that fills the gap, and this continued for the next
three years, but the emergence of seedlings and adolescents around the big
trees that will fill the gap Afterwards, but it will take a longer period of time
than the small and medium gaps need, and this requires a developmental
intervention in these gaps, especially by planting seedlings in empty places,
which the renewal could not cover and thus we can achieve A time period of
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regeneration and filling of gaps within the forest. The vertical projections of
the crowns are usually taken to as certain the areas of coronary coverage and
the expectation of future growth and coverage of the gap area, and this above
description of gaps with large area categories which are (X > 600) m? applies
largely to gaps with area categories that range between (600 >X > 400) m?,
which is close to the categories of large areas, which are gaps (11,8,6,2).
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